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m 1 EJEtfx k m 0 ORJEtfx t i4SWdi£ Lfcv > «fc 
5fc:ffl«0>;y;*iiAP*rtLTtt*ft3*u tuiemiR^ 

[ mass 2 ] isnemjEwKtt, s^s^is ( a l 

i m%m 3 1 mess i Kmtfxmm ■> <nw.mx 

[ n$34 ] mieu i EXMxmm o orjg#* 
i k *wet tmim 3 fciea^Rffif>+ 

ztmttimxm izmswmi-v wwxatA* 
i m^m 6 ] mfsm i BaB#z&im *> wrje^x * 

iERJfrf* >AS^-^t4 i k 1. 11*114 

hi** 7] wrifi«o<oRiE^t(4. fffle^iRK 

fci 0«KW6i k *tt«fc:*-4il*B l 
C fft£g 8 ] Mies 0 ?)RJfc#.x teli , Btiie^ 1 £(C 
SSH 2 3 KJ£#x{25 v 1 £v ^ 3 (cfl« 

t if *js 9 ] Miem i Rj6#xi4fi£Rj5*-* y> <<o 

J^«m:Stt4>*ifc#XSEAP*tf UTJJ5T36»4>a 
AU B5iES0«RJiE^{4lufeSJE^ J pWN*W±^ 

i o ] mm i Ej6#xi4«rERi6f-+ w\* 
AasfeRH-feh/s^axp LTJd!r*»&«*** 



A#£. 

[ff*5 1 1 ] mm 1 ^#Xtt1WERJ6?-+ W< 
^JSffi«liWfcK»tfeiifc^aAPSr^L-CT**»4> 
8KA t . BfllES 0 ORJEXf XttflrKRJGf** 

<r>*&mzmhtitztfx&xu zft Lx±Hfrt>ffix 
-r&zt znmttzmm i cief^EE^ w^ 

^SEA^ffi. 

[H*«l 2] »6f-+w«rtfc:iM$nfc*RJifc 

toSlRJC^X. S.U f BuiamiKK^kS:)ELTBfff2 
ftK*m-r*»2RiE^*ffl*^)^aAP*^L 

TSEAi-sRjEf-* y^^xtmx'h-ox, 

( a ) ffiTESs^saciftifttiinesg i »B^tm£ 

ifiHSSKA't S^x-yTk, 

(b) i»K»lRJG#*<08tA£3MlrU tulBRE^^ 

( c ) «nE*««)+'t»fc:rtlttTWE«2RIE^*J9r 
^raSEAtl»Xr>y7'k. 

( d ) mii%2mtfz<ofaxzmii. m^asi-* 

yrtWzWtt&RJBtfx n- yf S^.t >y 7°k 

trc k tsR^f-ir ywfxmjjm. 
imsm 1 3 ] mzxrvT (a)m(c) mzti 
ztiiimzm i m% 2 6a>xrx«R»s««w)fc«>fc 

jH8^**fcjeAL. MIEX^vT ( b ) RV ( d ) 
«0-etLm(4ltrffi^ 1 a^»2RJ6^*iBBrLT3ffli 
#*tf>*£«AL,a»t 6 £ k fc «t D J*-i?+ h Zt*m 

wt-tmsm 1 2 tEttcoR^-f + ywxm.n 
m. 

k mm -tmxm 1 3 tie»^je^-^ >*x*m 

mlE^r-yr(a) ZwIxtv? ( d ) Sr^O 
3E-ti k fr»ak1-ft|»*« 1 2 CIE^ORJtef-^ yA' 

[»*3S 1 6 ] TSfc£86&*«E$iTjfcRJE** W« 
<0±afcigJBfSfL'C. m^zm&cr)hZ>2WM£tzli 

X. 

mu^^-^vY^im^zm^tL. mi%.fc*?xcD 
mmfrt>mm 1 rje#**«im-*» 1 ^x^p 

k. 

^xfctt»ftt4» l 5^xft|ftPi:, 
Wtfxfoftnt. 
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xmn t m&w&m 1 □ t tmm 1 
[M** 1 7 ] laie^aogi 1 xr^ttajna, mib=£ 
[ffl$3 1 8 1 mim.<n% i ^xfttBp*g»jss*i 

fc«E^7-^-y F<9JSffiOlW»ft¥Stt» 19£Sfi[ 

[ti^fl 1 9 ] mm o Huiafg i a 

J£#X t affitt?) J> 2 atf SB 3 WMbtiXt^ ft, 

fines? 2 a# at 3 rte#* * & *ft <?)firf as o <*> 

mt-tim&l 6£§&&<te"r7-^<y F. 
[0001] 

tiLkummttiizm^h 7-^y f o . £ o 

C0002] 

[«#ft8«] ftf^Wfc^£ifc&LT£8Lttem£« 
Kt»*t*^rifefc:lis %«§vffli«£ (Physic 
al Vapor Deposition: X^-y 9 V 
y?bi>Wo. WT. PVDK fc¥SU13I*8c (Ch 
emical Vapor Deposition,!-! 
T. CVD) , JK?J|j££i£ (Atomi c Laye 
r Deposition, VXT- ALD) , >WXC 
VD (Pulsed CVD, liTF. PCVD, tWX 
CVD«B«£O^Tttf|»t4) * #H9r 
(4. ftfcCVD. ALD. PCVD(CjgJM«E&#*S& 

mi b£.V-x/fx( &J5tfx ) {4RJiEf-v vto 

1J4. £^J:3$rfiyw5atea;j'*7-'^ FOflBtfc 
*LfeRfflH"C*6. *Jt, 0214. HlC^U^-v 
<7-^. y Fc9Jgffl0T'J>l>. 

[0 0 03] 012W^H2K^f Wk<T)i^?V 

7hU8i at^s 2 af5#x#*ft<m<oaAP 



12, 14^LT#1 6<0BHil^fc:jEfCRl*, ft 
1^(4^1. $ V^tf>Vv$*fia»fcJ: 0 i/f7-\7 F 

iorttc»AS*4. »iai«U2Rj6^tt, 5^7 

-A.-y H 1 0ptyrC?l£§ft. i/^7^7 F 1 Ocom 

f 1 0 (»^c) (4. ^(cmiatx^ 

i o Atas* ^-v7-^ 7 vmn. 

[0004] Z0)fsmt:mm-&t:#>. *iatf*2R 

J6#*<^fc*ffl*teff 34Hta<3S'+7-'^ F 3 0 

04t^-rJ:3fc. ^*0^5t^^7-^-yFt4. ^ 
1 at/^ 2 KfefiXtfis^ 7^7>'3 0 [*IlCT5V 

RKL*vUdlc. ffl^OiiKSriSftTSO^O&aiPS 

[0005] mi at>'^ 2 Ris^coaxtie t 
t(4. rkxt^ojHjs mm) zmufctb. ^Fvgtt^ 

*RJG#* t-'t-s;^** i t ic 4 0 , 
«X LTV vfirt ^K^'X(0jlS§tfl!ic7)aj5B^x*Wi-r 

zzb&mikt&imtfm&tix^i. 

[0006] bZbifi. frfrlWfotiXCT)W$Smti;faX 

xtw-vi,xin\ mtkLxmnmauum 
mizfcTthffimh^tz. i*u(4\ H3ai>*ia4c* 

Lfz^U-^v YtJtlW WB±\ZT i NrnZMM? 
lb*. rt-iStfxndSMbmtim.bcmmfyy 
lzX7pLt:i><7>im5T$>l. ZZX\ miB&tfxt 
LXliTi C i 4 . m2BU&tfXblXltmi 3 £m\ 
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bmbtP&t 0 fc, rt"-it#A0MM&2 0 0 s c c m 
WtizM^tt . T i N|«mi»< 1 0 A/m i n 

-3&<3:4. 4fc, »HI^mtfe:J:Os ^-S^xtffiS 

k . ^^©^ vfflmt* <%&zt tz . u> 

t . 5 0 0 s c c mJjLtfc-*"* fc . T i NKOft&XK' 

#*4 octave taw-**;. 

[0007] 

FT*t4, H IK* Wrist. S51R(5^k»2RJE 
-A.. y h i 0tf>Pftrtfc3MM"*;fc*>» S^7-^-y F 
a^fcUfifcf jBfcirXKJ: 0 FS. 

atf ^ 7-^ -/ h *jifit-rs - k * iw 

kts. 

[00 08] 

fcffi5RJCtt<0ft 4 2 8^4 fcti WXbOKJEtfx £ 
k S 0 afflbtfx k <45v )ts^ Lfcv > i 3 lz®x <r>if 

xwAZitt. zzx\ jmnmt. ald^^pc 

x t mmp)bh % 2 ax/m 3 kzxx nzti? tm. 
mzftx^mz-tibbuz, mttfx&xnzirix 

[ 0 0 0 9 ] $ t> fc, *JftHBC J: •SRJG'f-v 

<^5aR**tf« 1 1 r*6#* fcRjse lt 



xrmixm^ vm\,zm-thu.mxz^- 

&XT>yTbZffiiz. zzx. miAvm2%.mtfx 
mwMte^MzMmxzmzmh-fh bti> 

fcteJ:D>tr-s/l/CiJ*v>. ftMi, J3ra<0K 

/ftri^-w^ ss 1 ejb#x«:sa-*-4*t 77 

[ 0 0 1 0 ] 4fc, 1»» LfcBW£itljM-*fc«>fc:. * 
$WlfcJ:$S'+7-^<y FJi. Taffcaastfaisfifc 

£ftT3l 1 RJ6#**>fl»ft»&»<3* 1 RJE^^ttttS 
1 Tyxft^P fc . ^^7-A..y H<o±iBfc:»tfiS 
*i-CJB 1 RJB^* »v^»O<O»B^0flB&«[* i '9 

-^■y H<oKiBco»at:JBjS3<ifcmftwffj 1 JfxMtt, 
P k s 5/* 7-^ y F <OKiii^*Jfe»t^a»JfiS *Ufe 
SO^'X&aiPk. ^7-^>yh*<OPf*cOI*ia5^ 

tiZiixm 1 ^'x«^p fc 1 tfxtk&nt m 

xm&bmmm&LZixxm 0 <o^'«»p k ^^tw 
mntixm&ub*WiJm*)<r)tfxm>t*mth. 
zzx\ mtfxm&u\&. m^tfxm&mz&Kx 

n±mz$i%ztitibz. mi#ximui**>m 
tzm.ztit:mfoizzMzismLxi>&\,\ ttz. *^ 
mz ct 1 y^tfxfcxjjmRvztLizm^ s ^ 

A- 7- a. 7 fflSRJCttcOj) IfcfBtfX * , -^14 

tSKAS-frfiiktiOs ^7-^-y Fa^RlEf-v 
>^^rt^tSlftSW4fi!c-ri.^k^|S6ihL. S<oC 

[00 11] 

■fs ^w&zkhKfe^y^fixfcxxmizm^hn 

Clfi^t7^7 FcOMcoUTiM^-ri.. 06 
{4, *^BfltJ:-l»^ J r7-'vyFc0^1CD^ifi^SSr 
^-rBrffi0-C*>l». 4/c, H7{4, ia6C*t^^ J r7 
-^•y FOJiffiHT&.S., 

[0 0 1 2] Het^l-idt. *fMH(cJ:6^7- 
^•y FO^ 1 «HSfeO^®{4, ±gPtC^ 1 WH2RJE 
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k#6 6. m&l^2EJ£#X<?» (fttfS) &t>v 
t7^7 K6 0 tRfEf-V^^^-^JtftWN'- 

ojwmis*itv'»4. ^7-^K6oortawi, 

S&£f£(t. Wftc-^Rffi^li^+^-^-y F6 0<?> 
Hffi^^gP7 2 fclMJSfU J: ? U flU^JES^xti 
«7-^-y h' 6 0 OTBS<0(f A» 7 4 fcflUli 3*U J: 
3fc"f4. 07£Scf4 5£, 

K 6 0 <Digffl(4. *<3iMBfcas 1 KJEtfX^fttiJP 7 2 
jmjeiaffi**$v^l*»j£S*l» «t»*«fcJIS2RiG;(r 

fc, I2KMx«7'f>'6 4(:li UlSttEtfx 
k REtttf) & * SS 3 KJ&ffX £ J& 2 KJE#X k 
•f4 4. .!<7>k#. S&2RJE#*k£3RJE 

#xk 14, tJSv^KafittifiSrv^av^iSi^&fc: 

[0 0-1 3] <Xfc, 085.t/09£#BgUC. 

j: 4 is*y-^-y mm 2 <nmL<mm mmizwmt 
h. H8{4, *%.mzxhisw-^-y mmicomm 

<O»JB**tBfiS0Tft*. 119(4. H8fc*U 

iac, j: s ^«7-^ . y h<o» 2 commcom 

JE^S-SA-f S^ftcom3RlE^flt|&5-f 6 
k. JSBf<0>f*»fc:JBia^*2^*ajP9 4, 9 6 

k imizm. mm 3 xr^stas p 9 8 k t 

TV>6. 3l3£JE#X{fci&7'f y86kH3^ 

X»ajP9 8k*IS^fcA<^)*3RJ6^aJ»{4, 81 
2M^SB2Ri5^xa»fcS:v>t:^«L. 38Mtf>R£# 

tz. Zcr>io^m6T]^M9l,Z^kltz^^ T 7- y \-y H 
(4, m 1 RJEtfXOttaiP 7 2.94 ififH2RSSifxn 
*ajP7 4*fc{4»3El6XfXO*aiP9 6. 9 8 Kit 

tftfc&SWBSl/C, mSJG#XOMiP72. 94 

[ o o i 4] mz. *%.mzi;&R&j-vy^tfzw l x 
minmmcymiz^xmmizmwth. 01 o »4. 

*mUz 4 ftRlBf-¥ WWxStfJtt&Ofll 1 OHfitO 
Bmt:*?ffl?b 4 . Sfrf . El 1 0 £#H£f 4 k , % 1 

$ftfcftfflP14 0#£;»aj$*lT, R^^VA'lO 

ort«a6K*;^i 2o.tttBsn-t««i 1 o^sw 

(4. K^+*»K?gjKSftfcttajP 1 3 0 



6 (A) . ZtUZZ 0 . *-zS1fX {Wkii*) <n&6L 

(4. ffl«<oRj6^^>*ajp»ca!at^<, 

Sft4. ^k#. jSlRfctf^ftSttPl 4 0*4, £ 
SI 1 0<0±(ci&3»L£gl2Kfc#;W$j£&A-j;£ 

Rj5ih-f^<, WRl 1 0«MMW»fe»*i4J:dfc. StiC 
1 1 Off^WzMWHAW £*UA, fl[j*W:J:3fc: 

i k K4 0 SSKiK titff 6*16 . 
[0015] 0 1 1-JME 1 3 £«Hl/t #?|HJi 
(c 4 SKiEif-v W8LUrffi^)fl&i^at<^B!B*B 
iMfciWW-S. HI Hi, #%BJ!K4l>RJ&^y^'# 

012(4. «I^J:iR)6ftW<#XSAJa«)S(l 
3<7)HSS<7)^ffi£^-r0rj>4. tfe, 01 3(4. 
BJK4 4RlBf-v y>^StWSrffi^f54 oHJfe^E 
Sr*-T0-C-$)6. ;;t, 01 0klHItS*tc*tt-C(4 

[00161011 K^-T4 3 1. *JWIfc i*»tff- 

^^^xax*ffi^»2<^at^B!iwi, miKmtf 

X<7)M!,U 1 4 23WR2RJ6^^)ftffin 1 3 OKJt^ 
TStiil 1 0Mfc36ttEfc3*lfc»»<9S'+7-'N'y 
H^fflv^dktiO. SKXStLiJBlRJC^ (C) 
km2RiC^ (A) k<OfflS£Sg$— ®^4<R6± 

x«ost{fiP3&«»2R«^<oftajPt:lt^TT*rfc§ 6 

BKU^{f6*i4. 01 2t^t4d(C *«BBfc 

xim^y'Wxw&jm&m 3 #n&t<o$®tefc 

V^T(i. Fa*®2Rfc#*tf>*£ittAl, 
(A) . ^lM«^(4RJt^^^^fflllB0*^»tiCl 

UBicffiAt-s (d) . -etr. 0i3t^-r49(c 
*»^fc«k 4Rjcf-v yt wzns.Aiim<7)m4<omm<7) 
mBiza^xit. ^+<7-^-y K*qs2»6^x^)*i 
»SAt ( a ) , m 1 s:jse^x(4KiE^ j r y^nynffM 
m^tLktz (E) . 

[0017] -Jr. h5^o4 3 «r*W«cJ: 6RJC-f a- 

Rm**^t4 . ^^iiBrjeeiaKSfcaA-r * pcvd 

Jr^t4 0gEALTt^V\ PCVD(4. *ttsmAK4 
0 1 9 9 8^9£2 9Bf*WrCiBE3;fU 1 999^ 
6^2 9 HWtfctffiK&Hl^ilfclWIl 1 ! 1-17 2 

4 3 8#&*. "-fb^ffl^*ac 4 1) &mmm<m 
mrnmztim^tz^mwm.<n±moy^9 vm 
fciim^zmwjwmhh. ztiz&m&t. p 

C V D k (4 . $ 1 £J5#X-/'«- ViiX-^m 2 RJC^'X 
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mjmmALxit^fmmmtzimx'h^x. al 

D izmiX'b ALD ttfflKifc-ffcSW* 2 <ifcR 

[0018] *ffiffifc:J:SR(B^+^ W?TiA 
t^Uffi^Mc^v^liaBt^-r^o *1\ H10 

jEf-* i o o m^x-A 1 1 oxuzwLcom 
[0019] mz, W,lRfetf*m&y4 ytctStt^i 

tzXimmixm i rj6#* &m£WfiasiEAt4 ( b , 

C. DXliE) . t&b. *>x->M 1 (XpSSfclWt 

rWRJ£tf-v >^rtSS£S® LX V ^4 
S ttW'X £3SAL fc*£fctt . »W £ SKA 

[ 0 0 2 0] »Cfc, SS2RiE^*i9rS^iaRttA'f « 
(A) . CixtiO. 7x-;U 1 0O4xC#lcA(tr 

WBSSSL : 5 0 0'C 
JEE^J : 3To r r (j&3 99Pa) 
l*M7)V: NH 3 1 0 Os c cm 
Ar 1 2 0 s c c m 
Ar 120sccm 

5 0 0°C 

E*|: 4Torr (3$532Pa) 
1 1M : NH 3 lOOsccm 
Ar 600sccm 
Ar 600sccm 



xh m i rje#* t ejs t-cmM^%®n 

tt#*«k 0=S:43»fc!f^**2RJK^i:ftlcaALT 

tan. zhnz, »2^5^x^tttt*awu. 

JBJ&-f 4 i i: &< , is * 7-^ v h'&VREf-v 

4 rjb^x & M&stmtt* n°-vY4 . 

SB 2 RJS^ t *(3I*Mr.X £SA t 
fcli. 8HtWC-^xt«A-f*<Mj6fifir<, H2S 
j£#*W*£jg»rU 3J8b7x£S£AU^t4^fcKJ: 
D^-^Hfr^ . J2Lt0>*K #H B Ji£ <fc SRJEf-* 
W^'x»SA^S.^^fitffl^4v'^V-^-/ FSrP 
C VD fcjgffl t fcHSfttfHBffifc J: 4 b . % 1 RffitfXO 

«a-> t- 2 wsiixmx-*) t- s> t v * •» fc* 

btmo&mz&txv&zsH&X'hi. 
[0021] mz. ^mz^hmh^ ^wax 

HSrfflV\ *«LhfcT i NKt»*Lfc. »1 
LTi±NH 3 , %2Wmtf*b LTtiT i C 
1 « jfflRR^-^Xi: LT(iA r SrfflV^fc. Wk 

^^;W4Tiec 7 )ii , 9-CJ>4. 
[0022] 



+ Ar 120sccm(2t)- > 
(4#) ^TiCl, 3sccm + 
(2»)-»Ar 120sccm(#) 



+ Ar 600sccm( 2#) 
(4#) -^TiC 1 4 3sccm + 
(2#)^Ar 600sccm(4#) 
[0023] 
[111] 
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m$&& (A/mi n) 


«30 


>3 0 




>8 0 0 0 


< 5 0 




15 0 


1 I 6 


ffitetaco^-fg (%) 


14.3 
3 0 <fc*fi&) 


8. 4 
H. l 



[0 0 24]*l*»^4>3&»*J:5fc, mKftSiSo 

fcwtti, 8 0 0 0WJ±<nm$£?ii t M.t>tvt:tfi* # 
JHHtc «t I) *ffi(cfe v >T 12 . 5 0 ffl*8lfc:2r o T V* 4 £ 

tomtit:, -u. m&iaxdt* mmfimtzts 

^XMffiAW^-iStfZ. (Ar) <D«*£t^Wk. if 
3tt£££VYC, ArO8HI*600sccmt:liK>L, 

[ 0 0 2 5 ] *fMBfc «fc**i«i. sRWLKfttf 
h t> . t&fc^ftfcJt^J: 0 JMWrliJlto«l*Wi4 - k 

(4, 4jjSWf**fcJ:9fflK«>4 9*BJfcTabeLfc. 
[0026] ja± % *»«fc iiRffif-* W<)fxaA 
*ffiaif*WcfflV^*^-f FfcfflV\ PC VD 

'HLfc**. *S&HKJ:4#&I2. 2«B0>EJ6#**JB 
V**3K*Igtf)*"Cfc<. fflitf, BST ( (Ba, S 
r ) T i o 3 ) SrifoJ: 3 fc, 3 WWaUb^)JjW»^ft 
JB^4i!S»iefcfc»MffiTfc4. £<©J:3fc, 3S 

*W:J:3fc, v-v7-A..y b'8 0£:frLTEJ&#*£ 

i a y s 2 *itLxweL<m 

*W2»v>*£fc:l2, H6 4feliH10^»2Hl 
3<2i%U:J:3fc:, i^V-^-y H6 0 &1HitfZti&. 
^xf-Atffl«f^Tt>Av\ -t&*>*>, KJ&ttOSfttUYf 
tdi*)RJB#Z $ 8 1 RJC^tt*&5 4 > 6 2 * fcli 1 
4 0, 14 2, 144, 14 6^LTfflg«B»ca 



At, »0«»2aif*3»BXrxtt, »2RJC^« 
&5->fy6 4Xt21 3 0Sr^L-ca«<04"C^tcS!tXt 

4. £<*>£#, jH2RV»3R»^mwteii^br 

[0027] 

24 fc. «SBBttO*4»6^t, lofcHHE** 
SiktiO, v^-'Vy Hat^RKf-^ 

[11] ft^Oil^^ 7^7 h'?)fi§jl£^-t»rffi 
0. 

[H2 ] 0 1 (^§flfc^7^y HfOKfflH.- 
[03 ] «*^^^V-A.. y H^jtJ^-TBiffl 

0. 

[04 ] 0 3 tut A* T7-^ >y K<OJSffl0. 
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